convergent geometry with axial diagnostic access of macroscopic assemblies in a laboratory environment. A summary of the data obtained in several experimental campaigns performed to date will be presented. Work A magnetically imploded, cylindrical, multi-layer liner is under development for use as an equation of state shock driver using energetic, pulsed-power sources. The stability and uniformity of the imploding liner has been investigated on the Pegasus pulsed-power facility at liner velocities of > 7mmhsec. Using a thick aluminum driver layer to carry the current and a platinum impactor layer to generate the shock on impact with a target, the expected platinum-on-platinum shock level is 6 to 8 Mbar for operation of the Pegasus capacitor bank at the maximum charge voltage of 90 kV. The initial liner design utilized 8 grams of aluminum with a 1 gram (1 2-micron thick) layer of platinum on the inside. The inner surface was observed with flash radiography oriented transversely to the axis of the collapsing liner, and with fiber-optic time-of-arrival detectors on the target. Short wavelength perturbations of the inner surface along the axial direction were observed with amplitudes between 200 to 400 microns. A second liner was evaluated with increased aluminum mass and thickness to avoid drive current penetration and the resulting melting and susceptibility to Rayleigh Taylor instabilities. With 10 grams of aluminum at an initial radius of 2.5 cm, the initial liner thickness was almost 50% greater than for the first liner. This liner was observed to be more uniform at impact than the initial design, with perturbed amplitudes less than 100 to 200 microns at wavelengths of a few millimeters. Based on these results a third experiment is being prepared with the 10 gram aluminum liner of the second design and with a 1 gram, 15 micron platinum impactor layer. Liner stability measurements will be presented, application of this liner system to EOS measurement will be discussed, and the evolution to higher energy experiments on ATLAS will be presented. The recent progress in the development of optics in the soft x-ray and extreme ultralviolet (EUV) spectral range has stimulated the investigation of highly brilliant sources for laboratory scale applications. X-ray analysis and structuring on the ten nanometer scale have been demonstrated using radiation at around 13 nm, where now mirrors with high reflectivity are available. For example, plasma sources being used in combination with multilayer mirrors for projection lithography, which is in discussion for the future generation of semiconductor devices.
A magnetically imploded, cylindrical, multi-layer liner is under development for use as an equation of state shock driver using energetic, pulsed-power sources. The stability and uniformity of the imploding liner has been investigated on the Pegasus pulsed-power facility at liner velocities of > 7mmhsec. Using a thick aluminum driver layer to carry the current and a platinum impactor layer to generate the shock on impact with a target, the expected platinum-on-platinum shock level is 6 to 8 Mbar for operation of the Pegasus capacitor bank at the maximum charge voltage of 90 kV. The initial liner design utilized 8 grams of aluminum with a 1 gram (1 2-micron thick) layer of platinum on the inside. The inner surface was observed with flash radiography oriented transversely to the axis of the collapsing liner, and with fiber-optic time-of-arrival detectors on the target. Short wavelength perturbations of the inner surface along the axial direction were observed with amplitudes between 200 to 400 microns. A second liner was evaluated with increased aluminum mass and thickness to avoid drive current penetration and the resulting melting and susceptibility to Rayleigh Taylor instabilities. With 10 grams of aluminum at an initial radius of 2.5 cm, the initial liner thickness was almost 50% greater than for the first liner. This liner was observed to be more uniform at impact than the initial design, with perturbed amplitudes less than 100 to 200 microns at wavelengths of a few millimeters. Based on these results a third experiment is being prepared with the 10 gram aluminum liner of the second design and with a 1 gram, 15 micron platinum impactor layer. Liner stability measurements will be presented, application of this liner system to EOS measurement will be discussed, and the evolution to higher energy experiments on ATLAS will be presented. The recent progress in the development of optics in the soft x-ray and extreme ultralviolet (EUV) spectral range has stimulated the investigation of highly brilliant sources for laboratory scale applications. X-ray analysis and structuring on the ten nanometer scale have been demonstrated using radiation at around 13 nm, where now mirrors with high reflectivity are available. For example, plasma sources being used in combination with multilayer mirrors for projection lithography, which is in discussion for the future generation of semiconductor devices.
Laser produced plasmas are shown to be suitable for several laboratory scale applications. However, there are still problems in reducing the debris and the costs for the laser system, especially for EUV lithography which requires a high repetitive plasma source and a high power laser. For gas discharge plasmas, e.g., the capillary discharge, the debris problem is not such severe as for laser produced plasmas. The main problem, however, is achieving a repetitive operation and a sufficient high lifetime.
In this work a gas discharge plasma is presented, where these problems can be solved. In the device presented a pinch plasma is generated in a fast discharge of about 25 of electrically stored energy leading to a peak current of about 10 kA. Using oxygen, the emission of lithium-like ions at around 13 nm can be observed, which indicates a plasma temperature of about 20 eV. Time resolved measurements show a x-ray pulse of about 10 ns duration occurring at the instant of maximum compression that can be observed in the current pulse (dI/dt). In first experiments a repetitive operation of more than 100 Hz could be demonstrated.
